Abstract This commentary focuses on patient-reported measures as tools to support patient-centered care for patients with multiple chronic conditions (MCCs). We argue that those using patient-reported measures in care management or evaluation of services for MCC patients should do so in recognition of the challenges involved in treating them. MCC patient care is challenging because (1) it is difficult to specify the causes of particular symptoms; (2) assessment of many important symptoms relies on subjective report; and (3) patients require care from a variety of providers. Due to the multiple domains of health affected in single individuals, and the large variation in needs, care that is holistic and individualized (i.e. patientcentered) is appropriate for MCC patients. However, due to the afore-mentioned challenges, it is important to carefully consider what this care entails and how practical contexts shape it. Patient-centered care for MCC patients implies continuous, dialogic patient-provider relationships, and the formulation of coherent and adaptive multi-disciplinary care protocols. We identify two broadly defined contextual influences on the nature and quality of these processes and their outputs: (1) busy practice settings and (2) fragmented information technology. We then identify several conse-
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Introduction
In this commentary, we discuss the use of patient-reported measures and consider how this use may influence the provision of patient-centered care for patients with multiple chronic conditions (MCCs). Patient-reported measures are potentially useful as a means of incorporating patient perspectives and experiences into healthcare decision making. However, since MCC patient health status is highly variable, between individuals and over time [1] , the use of standardized patient-report to support better care requires careful consideration. In using these measures to influence care, it is important to recognize the complex challenges associated with understanding and treating patients with MCC and to consider how patient-report applications, once initiated, stand to interact with these challenges to influence care. The objective of this paper is to encourage practitioners, policy makers, and evaluators considering the use of patient-reported measures to think critically about how their use may impact care in unanticipated ways.
We begin by defining MCC, explaining its significance, and specifying the complex challenges involved in understanding and addressing the needs of MCC patients. We then provide a general definition of patient-centered care, describe its value for MCC patients, and specify characteristics of a patient-centered approach for treating these patients. Subsequently, we describe the basic types of patient-reported measures, how they are used, and the patient-centered rationale for their use. Finally, we examine patient-reported measures in the context of care provision, and consider the possible influence of their use on care for patients with MCCs, within these contexts.
Multiple Chronic Conditions (MCCs): Prevalence and Significance
As implied by the term, individuals with MCCs have two or more chronic health conditions, such as cancer, heart disease, diabetes, or depression [2, 3] . The phenomenon of MCC health status is a significant issue for several reasons. While healthcare has traditionally focused on the needs of single-disease patients, increasing evidence suggests that MCCs may be becoming the norm, rather than the exception [4] [5] [6] . One-third of all Canadians with a chronic condition have at least two [1] . As many as 70 % of patients aged[45 years have MCCs. Moreover, the odds of having MCCs are significantly greater among older people, suggesting that, as our population ages, so too will the proportion of individuals with more than one condition [3] . The presence of multiple conditions is an independent predictor of low quality of life, mortality, disability, and treatment complications. MCC patients account for a disproportionate amount of healthcare costs and use [4] . For all of these reasons, understanding and providing for the needs of these patients may be one of the most important tasks in contemporary healthcare.
MCCs: Care Challenges
While it is important to address the needs of MCC patients, several challenges make this difficult. MCC patients have multiple needs that require assessment and care from multiple providers [4] , who need to integrate diverse perspectives, information, and interventions. Since their conditions are often incurable, measuring illness and monitoring progress may require incorporation of subjective health domains [1] that cannot be directly observed by providers [7] [8] [9] . It is also difficult to establish the causes of particular complaints when multiple conditions are present. Providers need to disentangle various potentially interacting symptoms of diverse origin, which makes treatment decisions less straightforward and their effects harder to predict [1] . Finally, since case mixes and populations have high patient-to-patient variability, standardized protocols and disease-specific treatment guidelines are of limited applicability [1, 4] . One approach that may be promising for understanding and addressing the needs of MCC patients is patient-centered care [1, 4] . Patient-centered care refers, in general, to the organization and provision of care around patients' holistic needs, perspectives, experiences, and preferences [4, 10, 11] . Insofar as it emphasizes individualized holistic care, it is appropriate for the care of patients with multiple conditions due to the high patient-to-patient variability and the multiplicity of each individual's needs [4] . However, attempts to foster a patient-centered approach for MCC patients need to be based on careful consideration of what this is likely to entail. Patient-centered care for these patients implies the assessment of each individual in recognition of the complexity, subjectivity, and changing nature of their health status [1] . It also implies the linking together of multiple episodes of care offered by diverse providers into continuous, integrated care trajectories unique to particular patients [4] .
Patient-centered care for patients with MCCs should be understood as a set of processes occurring in the interactions between patient and provider, and between multiple providers. (1) At the direct (patient-provider) care level, taking a patient-centered approach with these patients implies some degree of ongoing patient-provider dialogue, occurring in a continuous relationship [12, 13] . (2) At the level of health systems (provider-provider), we argue that patient-centered care implies the ongoing development and adjustment of individualized, coherent but adaptive multidisciplinary care protocols.
Direct Care Level (Patient-Provider)
Stewart et al. propose a version of patient-centered care in which primary care providers work with patients in a continuous, dialogic partnership [12, 13] . Consultations are characterized by open dialogue, elicitation of patient priorities and interpretations, and exploration of the subjective and complex aspects of illness. This approach is appropriate for patients with MCCs because of the subjective, complex, and changing nature of their needs [1] . Qualitative dialogue allows the identification of complex relationships between various dimensions of health, causes, and implications that may not be anticipated by highly structured consultation methods [14] . Provider-specific continuity, at least within primary care, is appropriate because patients' health status, already hard to understand and predict, changes over time. A continuous relationship allows the dialogic, exploratory element of a single consultation to continue, allowing patient and provider to learn from and respond to changes in health status over a person's life-course.
Health System Level (Provider-Provider)
Where patients have multiple conditions, they often need several types of care from multiple types of providers who work in different organizations. Hence, multiple care episodes need to be integrated not only over time but also across networks of diverse providers and the organizations supporting them (health systems) [4, 11] . However, since MCC populations and case-mixes have high patient-topatient variability, the specific contents and episodic sequences of care also need to be highly variable. Rather than a static model of care, patient-centered care in this context implies a dynamic, adaptive, and interactive process of configuring the components of a health system around individuals' multiple needs. Providers need to collectively participate in the development of tentative pictures of individual patient needs and to adapt or replace these pictures as needs change or information about them changes [15, 16] .
Patient-Reported Measures
As stated previously, patients with MCCs have highly variable, complex, and often subjective needs. Hence, it can be difficult to identify problems, trace changes over time, compare or integrate information acquired by multiple providers, and set performance standards. Patientreported measures may be a useful tool to support these functions. Patient-reported measures are standardized quantitative data collection instruments used to obtain reports from patients about their health status or experiences receiving care services. Since they can be used in the collection of content specific to the perspectives and experiences of patients, it has been argued that they may be particularly useful for promoting and evaluating patientcentered care [17, 18] .
The rationale espoused for using patient-reported measures as tools for these ends is often based on the subject matter they can be used to assess (patient perspectives and experiences) and the fact that the information comes directly from patients. However, it has been noted that, beyond the general content and method of data acquisition, more legitimate claims of patient centeredness depend on the meaningful involvement of patients in the development of instruments. Patient involvement in the development process has been argued to help ensure the content validity, psychometric properties, and feasibility of the instruments, and that patients' experiences with illness are adequately reflected [9, 19] .
Here we focus on another element of patient-reported measures that is implied in statements about their value for patient-centered care: they are standardized and quantitative. This simply means that the same measure is used for multiple instances of data collection (regardless of whether these instances are distributed among multiple individuals, or over multiple points in time for the same individual), and that all data must be quantified. These data sources serve a central function in patient-centered reform: to produce data on patient perspectives and experiences (inherently subjective, variable, and complex) that is consistent, reliable, and simple enough to support decision making.
The two broad categories of patient-reported measures are patient-reported outcome measures (PROMs) and patient-reported experience measures (PREMs).
Patient-Reported Outcome Measures (PROMs)
PROMs contain questions on experiential domains of health. PROM domains include a wide variety of illness symptoms, treatment side effects, functionality, and quality of life [7-9, 20, 21] . PROMs have both clinical and evaluative applications. Broadly speaking, they can be classified as either generic or condition specific. Generic PROMs contain items applicable to a wide variety of patients. This makes them suitable for comparisons across conditions, but less suitable for detecting details specific to particular patient groups and changes in individuals' health over time. Condition-specific PROMs contain details applicable only to a particular condition or set of circumstances. They are thus appropriate for screening within a relatively homogenous diagnostic group, and detecting changes in individuals' health status over time, but do not yield data relevant to more general populations [17, 22] .
PROMs have primarily been used in research settings including clinical trials [19, 23] , but are also used as clinical management tools [17] . Given their origins as instruments for epidemiological and evaluative applications, most available PROMs may not be suitable for use in the clinical management of individual patients. It is essential, in selecting tools for this purpose that they be relevant to the provider's case-mix, and capable of identifying clinically significant changes in individual health status [17, 22, 24] . While there are a number of issues regarding the development and content of PROMS [19, 25] , and the role of patient involvement in claims of patient-centeredness [9] , our focus here is on specifying the various types of application.
PROM Uses: Clinical Management of Individual Patients
• Systematic screening of issues that are otherwise prone to go undetected or unassessed by clinicians [17, 20] .
• Monitoring: data collected on a single patient is fed back to that patient and his or her provider longitudinally; allows patient and provider to reflect on treatment progress and act accordingly [17, 20, 21] .
Facilitating Multi-Disciplinary Care
• Gives diverse providers a structured method to document patient problems and may provide a common reference point, facilitating discussion and planning [20, 21] .
Evaluation
• Assessing and comparing outcomes achieved by different providers, to support consumer choice or inform funding decisions [17] .
• Assessing the effectiveness of system-wide or routine practices and treatments to identify areas needing improvement [17, 20] .
Patient-Reported Experience Measures (PREMs)
PREMs contain questions regarding patients' experiences receiving care. PREMs often ask questions about the accessibility of services, the quality of provider communication, care coordination and continuity, patient involvement in care decisions and management, and aspects of the humanity of care, such as respect and empathy [26] [27] [28] [29] [30] . PREMs are used primarily for the evaluation of services and to drive service improvement. As with outcome measures, the involvement of patients in the development of instruments, and the extent to which available instruments can be used to assess the most important aspects of care, are of crucial importance [31] . 1 However, here we focus on identifying the types of applications in which PREMs are used.
PREM Uses: Evaluation
• Assessing providers and organizations with respect to mandated patient experience care standards [32] .
• Deciding on the distribution of public funds [33] .
• Defining and assessing experience-based or patientcentered accreditation standards [27, 34] .
• Providing experience data to consumers to support informed choice of providers [35] .
Context and Consequences
Systematic reviews have been conducted examining the influences of using patient-reported measures on relatively narrowly defined aspects of care. Modest success has been reported in the effects of using PROMs, for example, in routine practice on certain communication practices, and the detection of mental health conditions [36, 37] . Despite the tentative promise of these findings, the potential of patient-reported measures as tools for fostering a patientcentered approach to care can only be maximized by considering the processes through which they are meant to affect change. Greenhalgh et al. [38] have noted the importance, in the evaluation of PROM initiatives, of specifying and testing for the presence of factors theorized or known to be necessary to produce desired outcomes. As part of this approach, the authors emphasize the careful examination of implementation contexts, and assessment of their concordance with intervention theory. We argue that, in addition to careful attention to context, the introduction and evaluation of patient-report initiatives should be accompanied by continual vigilance for unplanned effects on patient care. In the following sections, we identify some likely contextual influences on the manner in which initiatives will influence existing care practices. Then, instead of focusing on how initiatives and contexts interact to produce intended outcomes, we consider how this interaction may produce unintended consequences.
Contextual Consideration #1: Overburdened
Practices and Challenging Case-Mixes (Direct-Care Level)
Prioritizing and enacting high-quality dialogue between patients and providers requires time and human resources. Yet many primary care practices are understaffed, underresourced, and struggling to meet competing demands [39] . Studies have shown that primary care providers do not have enough time to adhere to clinical practice guidelines for chronic conditions. Given the challenges associated with interpreting multiple changing, often subjectively defined, symptoms, the difference between actual and optimal consultation time for MCC patients stands to be even greater. Moreover, treatment guidelines, designed to help clinicians manage the decision-making process, are usually based on single-disease samples, and are of limited applicability to MCC patients. This places greater onus on the qualitative dimension of consultation as a means of understanding and addressing the problems of unique and complex individuals [1] . Yet this process takes time and provider attention, resources that, as mentioned, are often in short supply.
Contextual Consideration #2: Fragmented Information Technology (IT) Systems (Health-Systems Level)
Since modern health systems consist of diverse and geographically dispersed providers and organizations, it is necessary to use information technology (IT) to share data and develop multi-disciplinary care plans. The process of developing integrated care plans requires compatible technology and common methods for entering and coding data. However, many healthcare IT systems today are characterized by incompatible hardware and software, and lack of common nomenclature and coding structures. Patient-reported measures are an increasingly common form of information within a vast sea of data [10, 40] . Without proper precautions and planning, the addition of more patient-reported data may contribute to, rather than alleviate, confusion in developing effective and shared protocols.
Unintended Consequences
By measuring patient health, illness, and healthcare performance using standardized data capture, patient-reported measures focus on precisely defined, measurable aspects of health and healthcare. Policy mechanisms, such as the mandatory use of PROMs [24] and financial or accreditation incentives for achieving patient experience benchmarks [27, 34, 41] , prompt organizations and providers to change their behaviours and policies. In a time-and resource-constrained environment, this means that less time and resources go into other priorities [39] , including some that may be as or more vital to the provision of care for patients. In the UK for example, Campbell et al. [34] argue that a nationwide initiative tying financial incentive to rapid primary care access, as measured by a single-item PREM, may have led to a widespread decrease in providerspecific continuity in primary care. By encouraging providers to ensure rapid access to any provider within their organization as a means of ensuring rapid access, they argue, organizations may have sacrificed continuous access to the same provider, an aspect of care that was not incentivized. We have argued that provider-specific continuity is a central aspect of a patient-centered approach for patients with MCCs because of the need to make sense of each individual's complex needs over time.
In addition to influencing organizational practices, the very act of using standardized assessment tools directly impacts what happens during patient-provider consultation. Providers participating in the above-mentioned UK initiative suggested that the emphasis on ''ticking boxes'' distracted them from patient-led consultations and listening to patient concerns [41] . More generally, DeLusignan and Chan [42] suggest that the use of standardized computer assessment tools during patient consultation can lead to a narrowing of focus on easily quantifiable data, the neglect of vague complaints, social diagnoses, and physical manifestations of underlying clinical problems. The possibility of these impacts requires consideration, given the importance of a dialogic, iterative approach to consultation for patients with MCCs.
The wide-scale use of patient-reported measures and other standardized assessment tools also affects, for better or for worse, the information foundations on which multidisciplinary care protocols are meant to be based. Evidence regarding the widespread introduction of computer physician order entry (CPOE) systems in the USA provides some insight on this issue. While CPOE systems have led to some modest reductions in medication errors, they have also been linked to several new errors. In the case of patient-reported measures, which require input from both providers and patients, the potential for error would seem even greater. Making data available to providers that is erroneous, contextually inappropriate, or impossible to reconcile with other sources compounds, rather than mitigates, the challenges associated with formulating a coherent, adaptive picture of patient needs and progress. Where data are entered and accessed via a large and highly connected IT network, the consequences stand to be correspondingly vast and varied [43] .
Conclusions
Great attention is placed in healthcare, understandably, on solutions. However, it is always worth considering the possibility that a proposed solution may prompt unanticipated effects. This is particularly important where health problems are hard to understand and predict, as is the case with treatment provision for patients with MCCs. Becoming knowledgeable about problems and familiar with the contexts in which they are addressed is essential for solving them and for preventing unintended harms. However, beyond this, maintaining a degree of skepticism about any proposed solution is generally warranted.
We have highlighted the time-constrained, resourcelimited nature of contemporary healthcare settings and the fragmentation of provider-provider IT systems. We have argued that these factors are likely to influence the impact that the use of patient-reported measures has on the key care processes of patient-provider consultation and formulation of individualized multi-disciplinary care protocols. Subsequently, we argued that operationalizing patient-reported measures by mandating or incentivizing their use may result in unanticipated and potentially harmful effects to these key activities.
In this commentary, we have attempted to stimulate discussion and encourage critical reflection concerning the use of patient-reported measures. In doing this, we have no intention of categorically rejecting initiatives that employ them, nor of discouraging those who want to work on the problems associated with MCC care. To the contrary, we believe that patient-reported measures can be of great value in supporting patient-centered care for these patients. Rather, our intention has been to encourage critical thought and discussion on these topics, because we believe this to be essential to the success of patient-centered initiatives in a complex and unpredictable world.
